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IGNEOUS INTRUSIVE ROCKS IN ILLINOIS AND 
THEIR ECONOMIC SIGNIFICANCE 
BY 
K. E . CLEGG AND J. c. BRADBURY* 
ABSTRACT 
In response to frequent inquiries concerning the probable areal extent of igneous bodies 
and their effects upon coal mining, all reported data concerning igneous activity in Illinois has 
been assembled and discussed. Economic signif.cance, especially as it may affect the coal in-
dustry, is considered. Igneous activity in the fluorspar district is discussed only insofar as its 
probable common relationship with that in the coal basin is concerned. 
Igneous rocks are found in surface outcrop, in mines, in drill cores, and in well cuttings. 
Their presence may also be suggested by electric log pattern. 
Dikes are the most common mode of occurrence but sills are also known. Structures thought 
to be diatremes, and with which explosion breccia is associated, are present in the fluorspar dis-
trict. Two domes, characterized by intrusive rocks, are believed to be directly or indirectly 
the result of igneous activity at depth. Basic rocks are most common but small fragments of 
acidic rocks have been identif.ed in associarion with a few explosion breccias. 
Local coal mining problems are sometimes caused by intrusive bodies, but once the form 
of a body is determined, the knowledge can usually be applied in planning future mining oper-
ations. The quantity of coal spoiled by replacement or metamorphism is usually small, and 
sporadic occurrences of igneous rocks do not warrant abandonment of prospective coal acreage 
before detailed drilling has taken place. 
INTRODUCTION 
Inquiries from coal mining personnel m-
terested in the areal extent of igneous m-
trusive rocks and their possible adverse ef-
fects upon coal and coal mining in southern 
Illinois have indicated a need for assembly 
and study of the many scattered bits of data 
related to igneous activity in Illinois. This 
is not a comprehensive treatment of the 
subject but rather a brief consideration of 
the physical and petrographic nature and 
known distribution of intrusive rocks and 
their possible bearing upon coal and coal 
mining. 
Because the intrusive rocks in the coal 
basin and those in the fluorspar district have 
similar structures and a probable common 
origin, both areas are included in this re-
port. The relation of igneous activity to 
the genesis, distribution, and mining of 
fluorspar has been considered previously, 
*Those parts of this report dealing with field and areal 
studies and the general discussion of economic aspects are 
the responsibility of K. E. Clegg. J. C. Bradbury studied 
the avai lable specimens of igneous rock and prepared the 
section dealing with petro~raphy and petrology. 
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however (Bastin, 1931; \Neller, Grogan, 
and Tippie, 1952), is not repeated. 
Most of the literature referring to igne-
ous activity in Illinois has been drawn upon 
and is freely acknowledged. George l\11. 
Wilson, Wayne F. Meents, and Elwood 
Atherton of the Illinois State Geological 
Survey staff cooperated in contributing 
many hitherto unpublished data regarding 
locations of intrusive rock bodies. 
DISTRIBUTION OF INTRUSIVE 
ROCKS IN ILLINOIS 
Igneous rocks were first reported in Illi-
nois in 1902 with the discovery, by W. S. 
Tangier Smith, of the Mix dike along the 
Ohio River about two miles above Gol-
conda. Since then other dikes have been 
discovered in connection with prospecting 
and mining in the fluorspar district. Min-
ers and coal test drillers in the sou thern 
part of the Illinois coal basin frequently 
encounter intrusive rocks. They are also 
found in the same area, often at greater 
depth, during oil well drilling. 
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PLATE 2.-Dike stringers in the highwall of a coal strip mine near Absher in eastern Williamson County. 
Here the igneous rock was near the surface and exposed to weathering by air and percolating groundwater. 
It is so decayed that when it is uncovered it washes away more readily than the sedimentary strata, causing 
small gullies to be formed by surface water running down the face of the highwall. 
DISTRIBUTION OF INTRUSI'f/E ROCKS 
The fluorspar district of Illinois is a part 
of the Illinois-Kentucky fluorspar district, 
a large oval-shaped area trending north-
westward from western Kentucky into 
southeastern Illinois. The area has been 
described as a large oval dome that col-
lapsed to form a mosaic of fault blocks and 
wedges. The doming may have been caused 
either by crustal forces that uplifted the 
strata and permitted magma to enter near 
the surface, or by the pressure of a large 
body of magma intruded at considerable 
depth (Currier, 1944). 
Relationship of igneous activity in the 
coal basin to that in the fluorspar district is 
indicated by the petrographic similarity of 
the rocks and the common strike direction 
of intrusive bodies in both areas. 
Plate 1 is a compilation of all reported 
occu~rences of intrusive rocks in Illinois. 
For dikes that have been traced for a con-
siderable distance through mines, or along 
outcrops, the approximate length has been 
plotted, but no attempt has been made to 
portray the comparative thickness of dikes 
and sills or to connect those that appear to 
be continuous. In many instances, how-
ever, the accurate linear extent of a dike is 
not known. Thus a map symbol is not nec-
essarily an accurate delineation of the di-
mensions of an intrusive body. Indeed, con-
sidering their probable common origin at 
depth, the dikes and sills are individual 
bodies only in a relative sense, and plate 1 
is actually a compilation of localities where 
intrusive rocks have been observed or en-
countered, rather than a map of separate 
instances of igneous activity. 
The map shows two general areas that 
are characterized by numerous intrusive 
bodies, separated by an intervening area in 
which none have been reported. The north-
ern area is along the southern periphery of 
the Illinois coal basin. The southern area 
is the Illinois portion of the Illinois-Ken-
tucky fluorspar district. 
With a single exception, near Absher in 
eastern Williamson County, known intru-
sive rocks in the coal basin are limited to 
Gallatin and Saline counties. They are 
somewhat con centrated in, but by no means 
restricted to, a northeast-southwest bell 
trending through Omaha, Eldorado, and 
Harrisburg. 
A dike has been reported in a coal mine 
near West Frankfort in Franklin Countv 
(Bastin, 1939). Its presence was inferred 
from some much silicified coal. · According 
to G. H. Cady (personal communication, 
January 1956), however, its actual presence 
was never verified. Dikes also were re-
ported to crop out at the surface in south-
eastern Franklin County (see Weller and 
Grogan, 1945, p. 398). Attempts by mem-
bers of the Illinois State Geological Survey 
staff to locate them in the field have been 
futile. Neither of these reported occur-
rences has been plotted. 
Known locations of intrusive rocks in the 
Illinois fluorspar district are limited in the 
main to western Hardin and eastern Pope 
counties, with concentrations around Rosi-
clare and the Hicks dome vicinity. 
Between the southern limit of the coal 
basin and the fluorspar district is an area 
in which no igneous rocks are known, but, 
considering the nature of occurrences on 
each side, it seems probable that they are 
present. Lack of discovery in subsurface 
is due in large measure to the fact that the 
area lies beyond the southern limit of ex-
tensive coal mining and petroleum drilling 
but north of the area of extensive fluorspar 
activity. The absence of reported surface 
outcrops can be attributed to the fact that 
this type of igneous rock tends to decay 
more rapidly than the enclosing sedimen-
tary strata (pl. 2). Indeed, there are prob-
ably many undiscovered igneous outcrops in 
southern Illinois, especially beyond the lim-
its of glacial drift, that have not been rec-
ognized because weathering has obscured 
them. 
The currently known limits of distribu-· 
tion of igneous · ;6cks as ~hown on plate 1 do 
not preclude the possibility of their being 
present elsewhere in the State. The post-
Cambrian geologic history of Illinois was 
not characterized by extensive igneous ac-
tivity, but it is nonetheless possible that 
intrusive rocks are present and eventuaJly 
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PLATE 3.-A small dike (light-colored rock) intruded into a coal bed near Absher in eastern Williamson 
County. .l\ narrow border of natural coke is visible, especially adjacent to the upper right hand part of the 
dike. This is an artif.cial exposure uncovered by strip mining. 
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may be encountered in other areas of the 
State by future excavating, mining, or drill-
ing. 
Faultst are common in both the fluorspar 
and coal basin areas. The parallel strike of 
faults and dikes in the coal basin is in sharp 
contrast to the relationships present in the 
fluorspar district where major faults trend 
northeastward at essentially right angles to 
the strike of the dikes. In both districts 
igneous rocks generally, though not invaria-
bly, occur in fractures and appear to be in-
dependent of fault surfaces. 
TYPES OF INTRUSIVES 
Dikes are the most common intrusive 
bodies found. Sills also occur but are more 
rare. Dikes generally are small, ranging 
from less than a foot to a few feet thick 
(pl. 3). Exceptions are known, however, 
and a dike about 300 feet thick has been en-
countered in a coal mine in Saline County 
(Cady, 1919). Sills, too, generally are 
small both in thickness and lateral dimen-
sions ( pls. 4, 5). 
Igneous rocks are sometimes penetrated 
for a considerable vertical interval by drill-
ing, but the well record gives no clue to the 
shape of the igneous mass. Most of the oc-
currences are thought to be steeply dipping 
dikes, a conclusion based on: 1) relative 
scarcity of sills in outcrop, 2) general lack 
of any evidence of bedrock arching, such as 
might result from a large sill, and 3) the 
sma1l..number of drill holes that penetrate 
igne·ous rocks, even in heavily drilled areas 
where igneous rock is known to be present. 
Sills are believed to be present, however, 
on the Omaha dome, a structure shown by 
drilling data to be characterized by igneous 
rocks and considerable arching of the over-
lyil)g.$trata. Uplift as the result of intru-
sion· by a small laccolith or stock has been 
postulateq (English and Grogan, 1948). 
The igneous rocks actually penetrated by 
drilling, however, are considered to be off-
shoots from a parent body at greater depth. 
The striking symmetry of Hicks dome 
and the presence of igneous dikes has led to 
the suggestion that it also is the result of 
tFaults and folds shown on plate I were taken, with 
minor modification , from a compilation bv Stonehouse and 
Wilson, Illinois State Geological Survey Circ . 195 (1954). 
laccolithic intrusion at depth (Currier, 
1944). A well drilled to a depth of 2,994 
feet below the apex of the dome, and an-
other drilled 3,207 feet deep from the south-
east flank of the dome, failed to encounter 
igneous rock. The presence of brecciated 
material at depth and in surface outcrop has 
given rise to an alternate suggestion-
that Hicks dome might be an incipient 
or uncompleted cryptovolcanic structure 
(Brown, Emery, and Meyer, 1954). 
Structures interpreted as diatremes also 
have been found in the Illinois fluorspar 
district. They may be circular or eliptic 
areas, some of them as much as 200 feet in 
diameter. Fragments consisting of meta-
morphosed and brecciated sedimentary rock 
and igneous material, interpreted as explo-
sion breccia, generally are associated with 
the diatremes. Currier (in Weller, 1920) 
considered that the abundance of quartz 
and feldspar sometimes found in the matrix 
of explosion breccias gave evidence of acidic 
magma at depth. However, Grogan (W el-
ler, Grogan, and Tippie, 1952) has pointeJ 
out that these minerals are fragmental and 
that they, as well as granite fragments 
found in the Sparks Hill breccia, could 
more likely have been derived by attrition 
from solid acidic igneous rocks at depth. 
An occurrence of weathered granite was 
found in Pope County near Hicks dome 
(Weller and Grogan, 1945). Several frag-
ments, the largest about one foot in diam-
eter, were found on the dump of an old 
fluorspar prospect pit. Other fragments 
subsequently were found nearby. 
The marked contrast between this silicic 
rock and the basic rock that makes up the 
dikes and sills in the surrounding area has 
aroused considerable speculation as to the 
origin of the granite. Proven relationship 
to an acidic magma has not been established , 
nor is there evidence to suggest that the 
fragments are from an explosion breccia. 
On the other hand, the weathered condition 
of the granite and the nature of the loca-
tion do not tend to support a theory of gla-
cial deposition. Unless it can be directly 
associated with a granite parent mass it can-
not definitely be considered as a local in-
trusive. 
P L ATE 4.-A small sill formed in coal when intruding igneous material spread laterally from a riike. The igneous mass continues vertically as a dike at upper 
left. This is an artificial exposure uncovered by strip mining near Absher in eastern Williamson County. 
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Depth in 
Feet A 8 c 
2,500 -----i~~Mr----------------~-T-+~~~~----------~-~~~~==~~ 
Sec. 20, m T.BS.,R.7 E. •A 
Saline B• 
County, 
Illinois c• 
8J Igneous rock 
Fw. I.- Electric log patterns showing def.ections caused by igneous rocks. 
RECOGNITION OF INTRUSIVE 
ROCKS 
Igneous rocks can be recognized in out-
crop by means of the structural relation be-
tween them and the enclosing sedimentary 
strata, by di:Eerences in the degree of weath-
ering, difference of texture, jointing, and 
evidence of contact metamorphism. The 
same features generally are found in mines 
although the intrusive rock is commonly less 
weathered than at the surface. Coal is nor-
mally more readily affected by contact meta-
morphism than shales, siltstones, and sand-
stones. Thus metamorphosed coal often in-
dicates the presence of igneous rocks even 
though the actual contact may not be visi-
ble. · 
Igneous rock can be identified in drill 
cores by structural and textural differences 
between it and the enclosing country rock, 
by the nature of the contact, and by evi-
dence of contact metamorphism. In well 
cuttings it is quite easily recognized if it is 
fresh. . Its characteristic dark color and 
crystalline texture contrast markedly with 
sedimentary rock fragments. When weath-
ered, however, the dike rock sometimes takes 
on a dull gray or buff color not unlike lime-
stone or dolomite, and under these condi-
tions might escape detection by a casual or 
in~xperienced observer. It is sometimes so 
thoroughly replaced by secondary calcite 
that it effervesces in dilute hydrochloric acid 
just as limestone does. 
At some places the presence of igneous 
rock is indirectly indicated. Its proximity 
may be shown by the presence of natural 
coke in a drill core even though no intrusive 
rock is recovered. Although it is true that 
natural coke can be produced by under-
ground burning of coal beds, this phenom-
enon is not known in Illinais, except in the 
case of mine fires. Excessive fracturing and 
silicification of coal or other country rock 
also may indicate nearby igneous rocks. 
These signs are by no means infallible, how-
ever, and unless igneous rock is actually ob-
served its presence should not be taken for 
granted, especially on the basis of fracturing 
or secondary mineralization of country rock 
alone. 
If a buried igneous body is large enough, 
its presence may be detected by electric log 
patterns (fig. 1) that are characterized by 
a pronounced resistivity curve and a sub-
dued self-potential curve. Considered all 
together, the pattern is similar to that pro-
duced by some limestones, and cuttings 
should be examined before the presence of 
intrusive rock is accepted as factual. Any 
unusual anomaly on an electric log, espe-
cially in or near an area where igneous rocks 
are known to be present, warrants close 
scrutiny of the samples for identification of 
igneous rock cuttings. 
PLATE 5.-A sill encountered during underground mining in Saline County. A border of coked and silicified coal is visible above and below the sill. Note the 
generally sharp contact between igneous rock and metamorphosed coal. 
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It should also be noted that under favor-
able conditions igneous rocks probably 
would produce an anomaly with such in-
struments as the gravimeter, the magneto-
meter, and the seismometer. 
PETROGRAPHY 
The dikes and sill rocks, some of which 
have been described by Johannsen (in Bain, 
1905), Currier (in Weller, 1920), Grogan 
(English and Grogan, 1948; Weller et al., 
1952), and Clegg (1955) are characteris-
tically dark gray or dark greenish gray in 
hand specimen. They are generally porphy-
ritic with a fine- to medium-grained ground-
mass, but a few are essentially equigranu-
lar. Unless highly altered, phenocrysts of 
brown mica, serpentine, pyroxene, and oli-
vine are clearly visible. Large flakes of 
mica, enclosing other minerals, give to the 
Mix dike (Currier, in Weller, 1920) a 
mottled, bronze appearance. Intense altera-
tion by serpentine and calcite may partially 
or completely destroy the primary minerals 
and obliterate the original texture of the 
dike rocks. 
Under the microscope, the rocks are seen 
to contain as primary minerals olivine, 
brown mica, and pyroxene, with accessory 
magnetite ( titaniferous), apatite , perov-
skite, titanite, and garnet ( ?) . The mica, 
identified by Johannsen (in Bain, 1905) as 
chiefly phlogopite, occurs as phenocrysts, 
generally poikilitic (pl. 6-A), of the order 
of 5 mm. long (occasionally as much as 25 
mm.) and in the groundmass either as 
scattered flakes and shreds or as a mass of 
laths, either fresh or altered to chlorite, 
giving to the groundmass a subtrachytic 
texture (pls. 6-B and C). The mica gen-
erally forms about 35 percent of the pheno-
crysts. 
Olivine is almost always replaced by ser-
pentine pseudomorphs commonly about 2 
mm. long. The serpentine is typically col-
orless or light green, but some is brownish 
yellow. The amount of olivine apparently 
varied among the dikes. It seems to have 
formed 10 to 35 percent or more of most of 
the rocks. In the highly altered occur-
rences where replacement by calcite has 
largely obliterated the original texture, 
there is little evidence for the former pres-
ence of olivine. 
The common pyroxene is clinopyroxene. 
It is always present in the dikes but gener-
ally in minor amounts. A few phenocrysts 
of augite about 1 to 2 mm. in size, afthough 
occasionally much larger, were found in 
most of the dikes studied, and small grains 
( diopside ?) commonly occur in the ground-
mass. 
The augite seems on the whole to have 
been rather resistant to serpentinization but 
commonly has suffered some replacement by 
calcite (pl. 6-D) . Hypersthene, on the 
other hand, present as partially serpentin-
ized phenocrysts in rock from a dike near 
Absher in Williamson County and from 
some of the intrusives of the Omaha pool 
(English and Grogan, 1948), appears to 
have been relatively susceptible to serpenti ;1-
ization and may have been an original con-
stituent of many of the more altered dikes. 
Anhedral grains of serpentine in the Gol-
conda dike were said by Currier (in Weller, 
1920) to have been originally pyroxene. 
There was no evidence for such a conclusion 
in the thin section examined during the cur-
rent study, but if the original mineral was 
pyroxene, it must have been orthopyroxene. 
Augite ( diopside ?) in the groundmass is 
only slightly altered to serpentine. 
Apatite was found in moderate amounts 
in all the dikes and in abundance in a few, 
,·arying in amount from place to place 
within a single dike. Greenish-yellow an-
hedral isotropic crystals with high relief 
were tentatively identified in the Omaha 
pool intrusives (Eng-lish and Grogan, 1948) 
as garnet ( ? ) . Outside the Omaha pool 
only the Absher dike was found to contain 
the garnet ( ? ) . 
The extensive alteration to serpentine 
and calcite that the dikes have undergone 
make it difficult to classify all but a few of 
them. In some instances replacement by 
calcite has been so complete that only apa-
tite grains remain to give an indication of 
the igneous origin of the body. Those in 
which evidence exists as to the original min-
eral composition can be classified as mica-
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PLATE 6.-A. Mica enclosing grains of partially serpentinized olivine, pyroxene, and magnetite. Mix 
farm dike. Plane polarized light. XJ.S. 
· B. Laths of mica giving subtrachytic texture to ·groundmass. Drill core, Omaha pool. Plane 
polarized light. X52. 
c. Laths of chlorite after mica giving subtrachytic texture to groundmass. P_henocrysts are 
serpentine. Absher dike. Plane polarized light. X52. 
D. Large phenocryst of au-gite showi.ng replacement by calcite around rim. Large clear grains 
are apatite. Groundmass largely carbonate. Downeys Bluff sil l. Plane polarized light. X35. 
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peridotites (Diller, 1892) or mica-olivinites 
(Johannsen, 1938), depending on the 
amount of olivine. The others, with the ex-
ception of those that are now entirely cal-
cite, appear to be similar in mineralogy and 
texture to the known peridotites except for 
absence of olivine or of serpentine pseudo-
morphous after olivine. In many of the 
thin sections, "ghosts" outlined by magnetite 
in the calcite groundmass indicate former 
olivine. Dusty lath shapes in the calcite 
groundmass suggested to Johannsen (in 
Bain, 1905) and Currier (in Weller, 
1920) the possible former presence of feld-
spar. This evidence, together with the ab-
sence of olivine, led Johannsen to classify 
those dikes as lamprophyres. However, the 
lath shapes could have come from the mica 
that gives a subtrachytic texture to the 
· groundmass of many of the dikes. As sug-
gested by Grogan (Weller et al., 1952), 
the similarities between the dikes are more 
striking than their dissimilarities, and the 
dikes are probably all derived from a com-
mon magma. 
The explosion breccias, or diatremes, con-
sist of subangular-to-rounded fragments of 
rocks of various kinds in a matrix of finely 
ground rock and mineral fragments. The 
matrix shows no evidence of crystallization 
in place from a magma. The rock frag-
ments are limestone, sandstone, shale, and 
igneous rocks. The mineral fragments of 
the matrix include angular pieces of plagio-
clase of oligoclase-andesine composition, 
which led Currier (in Weller, 1920) to 
postulate that an acidic magna was involved 
in the explosion. Grogan (Weller et al., 
1952) felt that the fragments of plagio-
clase could more reasonably be assumed to 
have been derived by attrition from felsic 
rocks at depth, as were the fragments of 
granite found in the Sparks Hill plug. 
The Grant's intrusive near Eichorn pre-
sents a somewhat different appearance, in 
both hand specimen and thin section, from 
the other breccia bodies. It is a fragmental 
rock, as are the others, but many of the 
fragments are large (up to 1 inch) pieces 
of biotite and hornblende, with a few of 
augite. In addition, the fragments of in-
cluded sedimentary rock appear to have been 
somewhat metamorphosed. It may be that 
this exposure represents rock that was 
nearer the source of the explosion than were 
the rocks of the other breccia occurrences. 
The original character of the matrix is now 
obliterated by almost complete replacement 
by calcite, but the few remaining grains of 
quartz and feldspar appear to be sharply 
angular, and it is assumed that the matrix 
was fragmental rather than the product of 
crystallization in place from a magma. 
Table 1 contains descriptions of those 
rocks studied in detail. Some of the rocks 
have been described by workers mentioned 
above, but the descriptions in the table are 
based on the present study unless a refer-
ence is cited. The "characteristic minerals" 
are chiefly the major primary minerals and 
alteration products. The accessory mineral 
apatite is included because of its abnormal 
abundance in some of the rocks. 
PROBABLE Til\1E OF IGNEOUS 
ACTIVITY IN SOUTHERN 
ILLINOIS 
The exact time of igneous act1v1ty in 
Illinois cannot be determined from existing 
data. Intrusion of strata as much as 40 feet 
above the Herrin (No. 6) coal is known. 
Pleistocene drift of Illinoian age has been 
observed lying directly over truncated 'dikes 
in Williamson County (Clegg, 1955). On 
the basis of the above evidence, and assum-
ing all igneous activity of southern Illinois 
to have been contemporaneous, it can be 
dated only as post-lower McLeansboro and 
pre-Illinoian. 
However, field evidence in the fluorspar 
district indicates that, with minor local ex-
ceptions, intrusion and solidification of 
magma probably preceded major faulting. 
The climactic stage of faulting and folding 
generally is assumed to have been contempo-
raneous with Appalachian orogeny at the 
close of Permian time (Weller, 1940). 
Cretaceous strata in the Mississippi embay-
ment area of extreme southern Illinois are 
generally undisturbed by faulting. Some 
movement appears to have taken place in 
the Cretaceous of western Kentucky, how-
Name 
Dering dikes 
Omaha Pool 
intrusives 
Absher dike 
Unnamed dike 
Crystal dike 
Good Hope dike 
Argo dike, 
500-level 
Unnamed dike 
TABLE !.-SELECTED IGNEous INTRUSIVE RocKs oF SouTHERN ILLINOIS 
Location 
Shaft in SE,X.l NE,X.l sec. 24, T. 8 S., 
R. 6 E., Saline County. Dering No. 2 
mine. 
Sees. 4, 5, T. 8 S., R. 8 E., Gallatin 
County. 
SE,X.l sec. 34, T. 9 S., R. 4 E ., William-
son County. 
Shaft in SE,X.l NE,X.l sec. 17, T. 9 S., 
R. 6 E., Saline County. Peabody No. 
43 mine. 
SE,X.l NE,X.l sec. 34, T. 11 S., R. 9 E., 
Hardin County, Crystal mine. 
NE,X.l NW,X.l sec. 5, T. 13 S., R. 8 E., 
Hardin County. 250 feet from entrance 
at southwest end of pit. 
NE,X.l SW,X.l sec. 32, T. 12 S., R. 8 E., 
Hardin County. Near survey station 
508. 
Collar of boring in NW,X.l SW,X.l sec. 
32, T. 12 S., R. 8 E., Hardin County. 
Occur,rence 
(a) Dikes and Sills 
Dikes in coal mine, maximum width 16 
feet. 
Core samples from six drill holes. 
Two parallel dikes, 1- 17 feet wide, in a-
bandoned strip mine. 
One of several dikes in coal mine. 
6-inch dike in roof of fluorspar mine near 
No.4 shaft. 
Dike up to 12 inches wide cut off by Good 
Hope fault in fluorspar mine on Good 
Hope vein. 
Dikes Yz to 24 inches wide in fluorspar 
mine on Argo vein. 
Dikes cut by diamond drill boring at 
depths of 970 to 1150 feet. 
Texture 
Aphanitic 
porphyritic 
Porphyritic 
Seriate 
porphyritic 
Aphanitic 
porphyritic 
Aphanitic 
Aphanitic 
Aphanitic 
Aphanitic 
porphyritic 
Character of Rock 
Characteristic minerals 
Mostly phenocrysts of serpentine and a 
few of mica partly altered to chlorite in 
groundmass of serpentine and chlorite. 
Little apatite. 
Phenocrysts of mica, serpentine, and oc-
casional hypersthene in groundmass of 
mica, chlorite, and calcite (English and 
Grogan, 1948). 
Mica and partly serpentinized olivine and 
hypersthene phenocrysts in groundmass of 
biotite and chlorite. Moderate apatite 
(Clegg, 1955). 
Mostly phenocrysts of serpentine m 
groundmass of chlorite and serpentine. A 
few grains of clinopyroxene and mica. 
Apatite abundant. 
Fine-grained calcite with occasional apa-
tite grains. 
Chlorite and quartz with abundant apa-
tite. 
Mostly fine-grained dirty carbonate. An 
occasional biotite mostly altered to chlo-
rite. Apatite abundant. 
Mica and a few large augite phenocrysts 
in dirty groundmass consisting mainly of 
carbonate with a little serpentine. Apa-
tite abundant. 
Orr's Landing 
dike 
Golconda dike 
Mix dike 
Downey Bluff 
sill 
Name 
Sparks Hill plug 
Hicks dome plugs 
Grant's intrusive 
Soward plug 
SW~ NE~ sec. 33, T. 12 S., R. 8 E., 
Hardin County. 
SW~ NE~ sec. 25, T. 13 S., R. 6 E., 
Pope County. 
NE~ NE~ sec. 18, T. 13 S., R. 7 E., 
Pope County. 
NE~ SE~ sec. 5, T. 13 S., R. 8 E., 
Hardin County. 
Location 
Dike at water's edge and in low bluff 
above Ohio River. 
Boulders in dump from old test pit 75 ft. 
south of old railroad, probably from con-
cealed dike. 
Boulders from dike, now concealed, in 
bluff of Ohio River above railroad. 
Thin anastamozing sill in limestone out-
crop near top of bluff facing Ohio River; 
dike reported at north end of bluff. 
Description of Occurrence 
(b) Explosion Breccias 
NYz NE~ sec. 13, T. 11 S., R. 8 E., 
Hardin County. 
Outcrops in east-flowing creek and 
boulders on north hill slope. 
Sec. 30, T. 11 S., R. 8 E., Hardin 
County. 
NW~ NW~ sec. 6, T. 12 S., R. 8 E., 
Hardin County. 
NE~ SW~ sec. 31, T. 12 S., R. 8 E., 
Hardin County. 
(1) 
(2) 
(3) 
Boulders and ledges on rounded hill 
several hundred feet in diameter. 
Boulders on hillside (Yz mile 
southwest of (1). 
Breccia in drill hole (about 500 ft. 
east of (2) at 1600- 2900 ft. depth . 
Ledge exposed in north-flowing gully. 
Boulders and outcrops in gully on 
south slope of hillside. 
Aphanitic 
porphyritic. 
Seriate 
porphyritic 
Equigranular 
Aphanitic por-
phyritic (10% 
phenocrysts, 
90% ground-
mass) 
Phenocrysts of calcite with occasional 
serpentine in carbonate groundmass. 
Apatite abundant. 
Essentially mica and serpentine. A few 
percent of clinopyroxene in small grains. 
Moderate apatite. 
Olivine (partly serpentinized) mica, sub-
ordinate augite, moderate apatite. 
Augite and mica as scattered phenocrysts 
in groundmass of carbonate. Apatite 
abundant. 
Character of Rock 
Angular to subangular fragments of rock, chiefly sedi-
mentary but some igneous, in highly altered matrix 
containing angular fragments of quartz, muscovite, 
plagioclase and microcline. 
(1 ) and (2) : Fragments of chert (and silicified rock?) 
in fine-grained quartz cement. 
(3): Fragments of sedimentary rocks in matrix of finely 
ground rock fragments and secondary quartz. Sug-
gestion of igneous rock fragments. Few apatite 
grains. (Brown et.al., 1954.) 
Fragments of metamorphosed sedimentary rock and 
large pieces of hornblende and biotite in matrix that is 
largely carbonate but contains fragments of quartz, 
feldspar, and pyroxene. Large fragments also much re-
placed by calcite. 
Angular to subangular fragments of sedimentary rock 
in highly altered matrix containing angular fragments 
of mica, quartz, plagioclase, and microcline. Sugges-
tions of igneous rock fragments. 
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ever, indicating a post-Cretaceous date for 
at least part of the faulting (Currier, 
1944). The time lapse between major 
faulting and this late stage is unknown. 
The somewhat less direct evidence from 
the fluorspar district suggests that igneous 
activity may have taken place at the close 
of the Paleozoic era. 
ECONOMIC EFFECTS OF 
IGNEOUS ACTIVITY 
Igneous activity in Illinois has had direct 
local effect upon coal, petroleum, and fluor-
spar. Oil entrapment in the Omaha dome 
structure seeems to have come about during 
or after major uplift of the strata as the re-
sult of an underlying laccolithic body (Eng-
lish and Grogan, 1948). The presence of 
scattered dikes of igneous rock in the fluor-
spar district has led to the generally ac-
cepted belief that fluorspar genesis was the 
result of emanations from deep-lying bodies 
of molten rock ( Bain, 1905; Fohs, 1907; 
Weller, 1920). In this report, however, 
consideration of the economic aspects of 
igneous activity is limited to its effect upon 
coal and coal mining. 
Two general types of coal metamorphism 
by igneous intrusive rocks are known. Heat 
from laccolithic intrusion below, but not 
in actual contact with the coal, may increase 
rank and thereby enhance the value of the 
coal. On the other hand, contact meta-
morphism, whereby igneous rock has come 
into direct contact with coal, produces a 
worthless mass of cindered and silicified 
coal and dense natural coke. 
Contact metamorphism is the type preva-
lent in Illinois, and the effects are generally 
deleterious rather than beneficial. Fortun-
ately the shape and size of dikes are such 
that the areal extent of metamorphism and 
consequent loss of coal is generally not ex-
cessive. Field study of dikes in a coal strip 
pit near Absher in Williamson County 
showed that the coked aureole was always 
small and that, although generally smaller 
adjacent to smaller dikes, no direct rela-
tionship existed between dike thickness and 
the width of the zone of metamorphosed 
coal (Clegg, 1955). 
In Saline County, for instance, a 30-foot 
dike has coked the coal for about 7 feet on 
each side, although a 60-foot dike in the 
same mine has a coked aureole of only about 
10 feet. In another case, 20 feet of coked 
coal was observed adjacent to a dike no 
more than 6 to 8 feet thick (Cady, 1919). 
In some places the igneous material has 
spread laterally through the coal and formed 
sills that may range outward from two or 
three feet (pl. 4) to 15 feet or more (pl. 5). 
Dikes and sills may present a few prob-
lems to mining operations, but such prob-
lem areas usually are small. Driving entry-
ways through a dike and its borders of 
metamorphosed coal may be difficult because 
the rock and adjacent silicified coal are gen-
erally hard. Mine-roof problems also may 
arise in the zone of jointing that usually ac-
companies dikes. Once the strike direction 
of a dike has been determined, its presence 
can be anticipated in planning subsequent 
mining. Because the boundaries and trends 
of sills are much less predictable, such bod-
ies may be considerably more bothersome 
than dikes. Fortunately, large sills are not 
common in Illinois coals. 
Dikes have been encountered in strip min-
ing operations, sometimes without their true 
nature's being recognized. At the shallow 
depths involved, the dike rock generally is 
weathered so that both the dike and the 
metamorphosed coal can be removed by the 
stripping shovel with very little difficulty. 
In some places where a dike with its border 
of coal is too hard for easy removal it has 
been left as a ridge running through the 
strip pit. 
Past experience has shown that problems 
of mining or loss of coal as a result of ig-
neous intrusion are not likely to be of major 
consequence. One notable exception is the 
presence of a dike measuring some 300 feet 
wide that was traced for a considerable dis-
tance through a mine in Saline County. On 
the whole, there appears to be little justi-
fication for considering coal acreage as 
worthless because of scattered evidence of 
intrusive rock. Further investigation and 
more detailed drilling are necessary before 
a just evaluation of the potential value of 
the property can be made. 
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